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death rates—that are strikingly similar to those
seen in England. And time series show few, if
any, dramatic changes in trends as a result of
reforms or investment. So what has the mas-
sive investment in quality initiatives bought?
Was it worth it? And are there any new levers
available to pull?

Bevan’s verdict?

How would Bevan rate this performance
against his founding principles? On univer-
sality, he would certainly be content. But on
equity and quality he would be far from happy.
For age, sex, socioeconomic group, and geog-
raphy it’s easy to uncover glaring inequities of
access and use. Rather than providing services
of world beating quality, there’s enough com-
parative data from similar countries to judge
the NHS’s outcomes of care as distinctly aver-
age (or worse)." It’s as if most of Bevan’s suc-
cessors had simply forgotten that equity and
quality were founding principles of the NHS.
Next week, I will be considering whether the

founding principle of comprehensiveness has
fared any better.
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Complex interventions or complex systems?
Implications for health economic evaluation

Although guidelines exist for evaluating complex interventions, they may be of little help in dealing
with the multiple effects of interventions in complex systems such as hospitals. Alan Shiell,
Penelope Hawe, and Lisa Gold explain why it is important to distinguish the two types of complexity

Health researchers commonly use the notion
of complexity to indicate the problems faced in
evaluating the effectiveness of many non-drug
interventions."® However, although it is rarely
delineated, complexity has two meanings. In
the first it is a property of the intervention, and
in the second it is a property of the system in
which the intervention is implemented. We
examine the implications of these two views
for economic evaluation.

What do we mean by complex?
The first view of complexity, in effect, means
complicated. This is the meaning used in the
Medical Research Council’s framework for the
evaluation of complex interventions.* > A com-
plex intervention is “built up from a number
of components, which may act both independ-
ently and inter-dependently.”* This makes it
hard to define the “active ingredients” and to
be sure which component or combinations of
components is more important.

The second view makes reference to the
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insights offered by complexity science.®’

Complexity is a property of a system not an
intervention. A complex system is one that is
adaptive to changes in its local environment,
is composed of other complex systems (for
example, the human body), and behaves in a
non-linear fashion (change in outcome is not
proportional to change in input).

Complex systems include primary care,
hospitals, and schools. Interventions in these
settings may be simple or complicated, but
the complex systems approach makes us con-
sider the wider ramifications of intervening
and to be aware of the interaction that occurs
between components of the intervention as
well as between the intervention and the con-
text in which it is implemented. This includes
the operations, structures, and relations that
exist in each setting'® ' and the implications
that contextual effects have for designing and
evaluating interventions.'? ¥

The distinction between the two approaches
(complex interventions versus complex sys-

tems) is easily blurred because they share
common features—for example, non-stand-
ardisation, multiplicity, interactions. Analysts
working with complex interventions, for
example, also recognise the importance of
context.'* Furthermore, complicated inter-
ventions can take on the characteristics of
complex systems, since it is impossible to
separate the intervention from the human
agency required for its delivery."” However,
it is important to recognise the differences
between the two approaches and to identify
when each one is being applied correctly
when thinking about economic evaluation.

Implications for economic evaluation

The main challenge in evaluating complex
interventions arises because the active ele-
ments of the intervention are subject to more
variation than in typical drug trials. Campbell
and colleagues,’ citing the operation of a
stroke unit, point to variation among units in
staff characteristics, clinical practices, manage-
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ment protocols, and infrastructure. This makes
it difficult to specify what the intervention is,
what is most effective, or how to replicate the
intervention beyond the original trial.®

When it comes to economic evaluation,
however, the problem of specifying the inter-
vention is less of an issue. Economists com-
pare the value of what goes in (the resources)
with what comes out (the outcomes). If you
can specify the inputs and outcomes with
sufficient clarity to ensure that changes in
resource use and benefits can be measured
and valued, then it is not necessary to under-
stand how the intervention works.

To illustrate this we can use the example
of group psychotherapy.® This is a complex
intervention because the content of each con-
sultation is tailored to the individual needs of
the patients in the group and is adapted as the
programme of consultations unfolds and each
client responds in their different ways to treat-
ment. We do not know whether the treatment
effect is the result of the content of the consul-
tation, the personal style of the therapist, the
dynamic of the group, a combination of all
three, or some other consideration. However,
to evaluate economic efﬁciency the econo-
mist need only know how long each session
lasts, how many sessions there are, how many
people are in each group (so that costs can
be apportioned to patients), what skill level is
required of the therapist (so that salary costs
can be generalised), what other resources are
required (the venue for example), and what
effect treatment has on health outcomes and
use of health services. The content of the con-
sultation is immaterial.

Of course, economic evaluation of multi-
component interventions does present chal-

Since everything is connected, changes in one part
of a complex system feed through to other parts
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lenges. It is more difficult to draw boundaries
around the evaluation. Multicomponent
interventions to reduce excessive alcohol
consumption, for example, will benefit peo-
ple beyond the problem drinker, including
family members and the community at large,
which raises questions about how to include
such benefits in the appraisal. But simple
interventions tackling the same problem
also generate these externalities. Multicom-
ponent interventions will also have an effect
on multiple dimensions of health and have
non-health benefits as well, but then so too
do many simple interventions (vaccination
being a good example).

Thus, complex interventions of the sort
discussed by the MRC are more difficult to
evaluate, but there is nothing substantively
different about their economic evaluation. No
new economic methods are required, and the
problems can all be solved with time, effort,
and resources.'®

In contrast, evaluating the economic effi-
ciency of interventions directed at changing
the properties of complex systems presents
big challenges. Complex systems have sev-
eral defining characteristics including the
tendency to be self organising, be sensitive
to initial conditions, and make non-linear
phase transitions (to jump quickly from one
position to another very different position);
the existence of emergent properties; and
the importance of interaction effects and
feedback.'” These characteristics affect what
measures of effectiveness should be included
in the economic evaluation and how the con-
sequences of the intervention are valued.

What should we evaluate?

The economist’s concern with value will
always mean looking for improvement in
final (health) outcomes. However, the char-
acteristics of complex systems suggest the
need to do much more than this.

Firstly, evaluation of outcomes typically
involves measuring health changes at the
individual level and simply summing these
to capture the “social” effect. In a complex
system this is no longer wholly appropri-
ate. Complex systems have emergent prop-
erties that are a feature of the system as a
whole.!® These properties are not seen in
any one part of a complex system nor are
they summations of individual parts (com-
munity empowerment,'’ social exclusion,
and income inequality are noted emergent
properties relevant to population health). So
outcomes should be measured at multiple
levels within the complex system, with tools
designed specifically for this purpose.

Secondly, the relatively short follow-up

periods of most intervention studies and
the fact that non-linear change in complex
systems is difficult to observe in its early
stages means there is high risk of missing
important outcomes and concluding prema-
turely that the intervention is not effective.
The impact of public health advocacy on
public health policy such as gun control is a
case in point. Multiple “advocacy episodes”
may have no discernible impact on policy,
but then a tipping point is reached, a phase
transition occurs, and new laws are intro-
duced. In the search for cause and effect,
the role played by advocates in creating the
conditions for change is easily overlooked
in favour of prominent and immediately
prior events.?’ To minimise the risk of pre-
mature evaluation and wrongful attribution,
economists must become comfortable work-
ing with evidence of intermediate changes
in either process or impact that act as pre-
conditions for a phase transition.

One important indicator of system level
change is movement in the positions of key
actors within the structures that make up the
complex system, and with it changes in their
relationships with other actors and agencies.
Relational data (collected at the individual
level but analysed at the network level using
social network methods) are needed to cap-
ture these effects. In community based inter-
ventions to improve access to primary care,
for example, we might wish to see family
practitioners become more influential in
the network of providers. In interventions
in schools, a reduction in the number of
children or teachers who are socially iso-
lated, and corresponding increases in the
density of support networks, might provide
evidence of effect.?! Such organisational
and social network measures are not final
outcomes favoured by economists (the
economic test depends on whether such
changes lead to improvements in health
and wellbeing) but they provide reassur-
ing evidence that the intervention is having
an effect on the system, which will in turn
hopefully lead to improvements in health.
We are beginning to see these network ana-
lytical methods introduced into cluster ran-
domised controlled trials.?

How should we evaluate benefits?

The consequences of intervention in a
complex system will not be the small scale,
marginal changes usually examined by
economists. Since everything is intercon-
nected, changes in one part of the system
feed through to other parts of the system
and feedback on themselves. The econo-
mist’s usual approach assumes that the
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effects of the intervention can be exam-
ined in isolation of changes in the broader
context. Feedback loops are ignored. With
interventions in complex systems, this no
longer applies. Nothing can be assumed
constant as everything is linked to every-
thing else.

Two consequences follow. Firstly,
spin-off effects are to be expected. The
consequences of system level change are
both multiple and multiplied, with induced
costs and outcomes beyond those origi-
nally envisaged in the research protocol.
The practical challenge of identifying and
capturing these effects within an evaluation
is substantial.??

Secondly, one of the things that econo-
mists assume is unchanging is the value (that
is, the importance) that people assign to the
intervention. This assumption is unlikely
to hold with system level change. We see
this most notably in tobacco control, where
the concerted action of public health advo-
cates to reduce the harm associated with
tobacco use has changed behaviours and
social norms. Support for banning smoking
in public places often increases after the pol-
icy is implemented.” This means that the
value of an intervention that changes the
dynamic of a complex system is likely to be
a function of that intervention: people value
the intervention more after implementation
than before it. Preferences are no longer sta-
ble, and this undermines the validity of the
methods economists use to ascertain value.
More collective, deliberative methods of
eliciting social value are needed.*

New approaches?

The view that complexity refers to
the systems in which interventions are
implemented affects all efforts to evaluate
interventions, not just those of economists.
For example, it is difficult to attribute
causality in a complex system, not least
because such systems are sensitive to initial
conditions and miniscule differences at
baseline can lead to very large differences in
outcome. Thus, randomisation (even at the
cluster level) may not eliminate all causes
of bias, even if it removes all observable
differences between groups.?

The economic evaluation of interven-
tions aimed at changing systems requires
new ways of thinking: one sensitive to
ecological theory, interactions between
microlevel and macrolevel variables, non-
linearities, multiplier effects, and the fact
that individual values are shaped by the
interventions we seek to evaluate and the
contexts we seek to change.
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SUMMARY POINTS

Health research often uses complex to refer to
multicomponent interventions

An alternate view is that complexity refers to
systems

Interventions implemented in complex systems
are likely to have diverse, far-reaching, and non-
linear effects

Distinguishing the two types of complexity is
important for economic evaluation

The methodological agenda is huge, and
the proper evaluation of systems level change
will be expensive. We should remember
therefore that existing methods have served us
relatively well thus far. Linear approximation
may be sufficient to assess non-linear change
(and it is easier and less expensive). Our
concerns do not rule out the use of current
economic approaches. They do, however,
point to the need for extensive prospective
data collection alongside cluster trials to cap-
ture signs of non-linear change, unintended
consequences, and multiplier effects,'® and
for more extensive use of modelling to assess
the sensitivity of economic evaluations to the
inclusion of these effects.

We need to recognise whether we have a
complex intervention or an intervention in
a complex system, and whether the dynamic
characteristics of the system matter enough
for us to change our evaluation approach.
Neither question is easy to answer, making
efforts to develop the means of diagnosing
complexity especially important.
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